The left angular gyrus (AG) is one of the most consistently implicated brain regions in human episodic memory retrieval. Similar to the hippocampus, the AG shows robust activation across a range of tasks proposed to engage the episodic memory system, including remembering events from the past and simulating possible events in the future. The role of the AG, however, tends to be overshadowed by hippocampal contributions to episodic constructive processes. Even in terms of nomenclature, the hippocampus is considered as a structurally and functionally distinct entity from neighboring medial temporal lobe (MTL) regions. In contrast, it is not uncommon for the AG to be subsumed within the broader inferior parietal lobule (IPL) or posterior parietal cortex (PPC), neglecting its distinct neuroarchitecture and functional organization. This discrepancy is further evident where human episodic memory is concerned, as the unique contribution of the AG to episodic memory processes remains elusive.
Introduction
The left angular gyrus (AG) is one of the most consistently implicated brain regions in human episodic memory retrieval. Similar to the hippocampus, the AG shows robust activation across a range of tasks proposed to engage the episodic memory system, including remembering events from the past and simulating possible events in the future. The role of the AG, however, tends to be overshadowed by hippocampal contributions to episodic constructive processes. Even in terms of nomenclature, the hippocampus is considered as a structurally and functionally distinct entity from neighboring medial temporal lobe (MTL) regions. In contrast, it is not uncommon for the AG to be subsumed within the broader inferior parietal lobule (IPL) or posterior parietal cortex (PPC), neglecting its distinct neuroarchitecture and functional organization. This discrepancy is further evident where human episodic memory is concerned, as the unique contribution of the AG to episodic memory processes remains elusive.
In this review, the AG will be considered as a critical contributor to episodic construction across past, future, and atemporal contexts. We propose that the consistent AG activation seen across a host of episodic recollection and simulation tasks reflects the unique, and well-established, capacity of the AG to integrate and represent multimodal contextual details. By synthesizing the extant literature on the AG in terms of its neuroanatomical location, putative cognitive functions, and evidence from lesion studies, we present the Contextual Integration Model as a unifying framework of AG contributions to episodic processes. The model further considers how the contextual integration properties of the AG support a range of constructive endeavors such as simulating events in the future and the construction of fictitious scenes. In doing so, the aim of this review is to provide a comprehensive exposition of the mnemonic and constructive functions of the AG, offering a novel test-bed for future work.
Context and Contextual Integration
First, it is important to operationally define "context" and what we mean by "contextual integration." Cast your mind back to your best friend's wedding by the beach at sunset 2 weeks ago (Fig. 1) . You may recall the seagulls swooping down over the crashing waves, the smell of the salty air carrying across the cool ocean breeze on that humid evening, the sky turning a brilliant red with the setting sun-all of this was the perfect backdrop to the couple exchanging their heartfelt vows under a canopy of flowers, while the bride's mother sobbed with joy. This event represents the epitome of autobiographical memory; a personally relevant event situated within a specific spatiotemporal framework, which is imbued with rich sensory-perceptual elements, emotional salience, and semantic details (Conway and others 2004; Irish and Piguet 2013) . During recollection of such vivid memories, widespread activation of a "core memory network" (Fig. 2 ) comprising lateral and medial temporal, prefrontal, and posterior parietal brain regions is consistently reported (Benoit and Schacter 2015; Rugg and Vilberg 2013; Svoboda and others 2006) . Disproportionate emphasis, however, has been placed on interactions between the MTL and prefrontal cortex in the service of rich episodic retrieval, leaving the attentional (Cabeza Figure 1 . Schematic representation of a multimodal and contextually rich autobiographical memory of your best friend's beach wedding at sunset, comprising core elements (i.e., "who," "what," "where," "when") as well as emotional and sensoryperceptually rich contextual details. According to the Contextual Integration Model, the AG supports the integration and representation of the multimodal contextual details that enrich the mnemonic representation to promote vivid re-experiencing. and others 2008) or mnemonic (Vilberg and Rugg 2008) functions of the AG vigorously debated. Drawing on mounting evidence in favor of its mnemonic role (e.g., Kuhl and Chun 2014; Vilberg and Rugg 2012) , we propose a framework couching AG function squarely in terms of the representation (Rugg and King 2017; Vilberg and Rugg 2008) and integration of contextually rich details (Bonnici and others 2016; Shimamura 2011) , which, in turn, promotes the vivid re-experiencing of past episodes and the rich realization of future or fictitious events.
The Contextual Integration Model
Autobiographical events can be recounted in a number of different ways, and with varying degrees of contextual detail. The crux of the event is encapsulated by the "who, what, where, when" of episodic memory-elements that converge to form a conjunctive representation of the core of the memory (Backus and others 2016) . In our previous example, the core elements include "your best friend's wedding" (who and what), "by the beach" (where), "at sunset, 2 weeks ago" (when). While these high-level core elements provide the overarching event narrative, additional multimodal details can be co-opted in to enrich the memory representation. For example, we can embellish the crux of the event with multimodal sensory-perceptual details (e.g., red/orange color of the sunset, chirping of the birds, the salty sea air) and emotional salience (e.g., our feelings of pride, our friend's happiness, the joyful tears of the bride's mother). Here, we refer to these multimodal representations of memory as contextual information and view these details as critical for the rich recollection of the event.
Mechanisms of Contextual Integration
Inspired by the cortical binding of relational activity theory (Shimamura 2011) and recent empirical studies demonstrating its multimodal integrative functions in episodic memory (Bonnici and others 2016) , we propose that the mnemonic contribution of the AG can be essentially viewed as one of contextual integration. By this term, we refer to the process by which sensory-perceptual and emotionally salient features are harnessed to form a detail-rich representational layer. This contextual layer is, in turn, weaved onto the event crux to provide a richly detailed coherent representation, the subjective experience of which is vivid recollection (see Fig. 3 ). By this view, the multimodal integration of contextual details is modulated by the AG, whereas the MTL provides the core elements of the episodic representation, as recently demonstrated by Bonnici and others (2016) . The vivid event representation is realized through MTL-AG interactions, whereby the MTL curates and flexibly binds the detailed contextual layer onto the crux representation to create a perceptually rich and spatially coherent memory representation. The term recollection is used purposefully here to denote the retrieval of an episode, imbued with rich contextual information, which promotes a vivid subjective experience during recall.
Accordingly, the primary contribution of the AG to episodic memory is that of multimodal contextual integration, which in turn supports the subjective recollective experience. While converging evidence implicates the AG in modulating subjective recollection and memory confidence (see also Simons and others 2010) , these factors can be viewed as representing the emergent properties of successful contextual integration (Yazar and others 2017) . Contextual integration therefore provides the specific low-level details to embellish an event with a rich sense of re-experiencing, giving rise to confidence and precision of recall. We next present convergent evidence from neuroanatomical, functional neuroimaging, and lesion studies, which collectively underscore the role of the AG in supporting contextual integration toward vivid recollection of the past.
The AG Is a Functional Convergence Zone
From a neuroanatomical perspective, the AG occupies a prime location to act as a multimodal convergence hub, as it lies at the confluence of brain regions supporting attentional, episodic memory, language and semantic, numerical, and social cognitive processes (reviewed by Binder and Desai 2011; Seghier 2013) . The AG is a crucial node of the default mode network, a large-scale brain network that underlies internally directed cognitive activities involving mental simulation such as episodic recollection, theory of mind, future thinking, and scene construction (Buckner and others 2008) . It further sits within the frontoparietal control network implicated in executive control during cognitive processing (Vincent and others 2008) . Moreover, the AG lies at the intersection of sensory association areas such as visual, auditory, and visuomotor areas (Binder and others 2009; Bonner and others 2013; Seghier 2013 ) that, in turn, receive input from primary sensory cortices. By virtue of neuroanatomical location alone, therefore, the AG is ideally placed to integrate incoming sensory and cognitive information to create unified representations (Binder and Desai 2011; Shimamura 2011) . Recent work extends this role to postsensory processes such as memory retrieval, where the AG shows a preference toward binding multimodal (such as audio-visual) over unimodal (audio/visual) information into unified representations (Bonnici and others 2016; Yazar and others 2017) .
Much as the MTL comprises functionally distinct subregions, the AG can be parcellated into at least two (and up to three; see Seghier and others 2010) functional subdivisions. Dorsal and ventral subregions have been consistently identified (Caspers and others 2006; Seghier and others 2010) , which in turn benefit from strong connectivity with frontal (Uddin and others 2010) and hippocampal/parahippocampal regions (Rushworth and others 2006; Uddin and others 2010) , respectively (Fig. 4) . Toward the medial side of the brain, the AG also forms strong functional connections with neighboring medial parietal regions, such as the precuneus and the mid-cingulate cortex, during memory retrieval tasks (Gilmore and others 2015) . This most recent evidence has been interpreted in favor of a dedicated "parietal memory network" (Gilmore and others 2015; Sestieri and others 2017 ), which appears to respond preferentially to familiarity of stimuli during learning and memory (Chen and others 2017; Gilmore and others 2015) , distinguishing its functions from that of the default mode network. Together, the neuroanatomical evidence converges in favor of a densely connected region, which sits within a posterior cortical network proposed to mediate discrete aspects of memory function.
The AG as a Mnemonic Hub
A large corpus of research consistently reveals robust activation in the left AG during episodic retrieval (Wagner and others 2005) . Until recently, however, AG recruitment during episodic retrieval had been interpreted primarily in terms of attentional processes required to search In relation to a specific event (memory X), the black boxes depict components of the memory "core," which, following encoding, are relationally bound in the MTL into a conjunctive representation. Each accompanying colored box depicts a unimodal contextual component (e.g., a sensory-perceptual detail) of memory X that serves to enrich the core representation. These components are then supplied to the AG via its connections with the MTL and sensory association areas. Individual unimodal contextual representations are integrated into a coherent multimodal contextual representation of memory X that is maintained in the AG. (Lower panel) During retrieval of memory X, the AG interacts with neighboring dorsal and ventral parietal (attentional support), frontal (controlled strategic support), and MTL regions to facilitate the selection of the appropriate multimodal contextual representation. The selected representation is then interleaved on to the core memory via MTL-AG interactions, resulting in a perceptually rich and vivid representation of memory X.
for memories and to initiate recollection (Cabeza and others 2008) . Considering the functional properties of the AG, and its relatively specialized role in multimodal convergence of information, we underscore the need to reframe our thinking about the AG from purely attentional accounts to one that considers integrative mnemonic roles (Bonnici and others 2016; Rugg and King 2017; Shimamura 2011) .
Content Storage
Evidence for the AG representing mnemonic content can be seen in its modulation of activation during rich episodic recollection, as opposed to less robust activation for weaker judgements of familiarity or novelty for items and events from memory (Vilberg and Rugg 2008) . Moreover, left AG recruitment varies according to the amount (Vilberg and Rugg 2007) , strength, vividness (Rissman and others 2016) , and "perceived oldness" (i.e., greater response for items classified as "old" than "new" regardless of their correctness) of retrieved information (Hower and others 2014; Wheeler and Buckner 2003) , and is sustained over varying cue-target presentation delays (Vilberg and Rugg 2012) . Finally, in line with its multimodal processing role, activation in the AG remains blind to the modality of recollected content (Guerin and Miller 2009 ) and type of episodic retrieval task (McDermott and others 2009).
The Contextual Integration Model holds that the content of memory represented in the AG is in the form of an integrated sensory-perceptual representation, which, when bound to the memory crux, bolsters an experience of vivid recollection. Support for this view comes from functional neuroimaging studies of healthy individuals and the use of machine learning methods that decode the nature of information being represented in the AG (Rugg and King 2017) . For example, in one study, participants learned word-face or word-scene pairs and were required to recall targets (faces or scenes) to cues (words) and to provide subjective vividness ratings for their memories (Kuhl and Chun 2014) . During retrieval, AG activity not only correlated strongly with the subjective vividness of recall but was also highly predictive of event-related (specific words paired with specific pictures) rather than subcategory-related (face trials vs. scene trials) information (Kuhl and Chun 2014) . In a separate study, reconstructed faces from AG activity correlated significantly with higher level contextual information such as skin color, emotional expression, and trustworthiness, and these features were, to an extent, reflected in the reconstructed faces (Lee and Kuhl 2016) . Together, these findings bring preliminary objective evidence for an additional layer of detail that transforms a memory from the rudimentary framework to an evocative representation, to be housed in the AG (see recent review by Rugg and King 2017).
Contextual Processing Modulates Subjective Recollection
A second line of evidence pointing to the AG's involvement in the processing of context in learning comes from the false memory literature. Neuroimaging studies of false memory have suggested that the feeling of an item having been studied regardless of its objective status (i.e., studied or non-studied) robustly engages the AG. This in turn elicits comparable behavioral responses and fMRI activity patterns for studied words (e.g., bed, rest, awake) and non-studied, but related, critical lure words (e.g., sleep) (McDermott and others 2017) resulting in false recognition responses. Notably, parietal lobe damage impacts the recollective endeavor (on responses classified as "Remember" rather than "Know") in false memory paradigms whereby participants may show reduced true and false recognition (Davidson and others 2008 ; but see Drowos and others 2010) . These findings suggest that, irrespective of memory accuracy, the AG contributes to the processing of the subjective feeling of remembering and "perceived oldness", which in themselves are largely modulated by contextual information (Shimamura 2011) , especially in cases of tasks with large contextual overlap (like false memory paradigms) (Simon and others 2017) .
When considered in relation to episodic memory retrieval, it has been suggested that the AG's primary role in recollection may be to imbue a retrieved memory with subjective confidence and vividness rather than to objectively regulate the retrieval of content per se (Simons and others 2008; Simons and others 2010) . This idea is supported by findings from brain stimulation studies where subjective aspects of recollection, such as retrieval confidence, are uniquely diminished with continuous theta burst stimulation to the AG, in the absence of overall objective decline in task performance (Yazar and others 2014) . These findings lend support to the view that the AG integrates multimodal information into a coherent representation, which in turn promotes a feeling of confidence in the retrieved event (Yazar and others 2017) . This account can be extended to argue that metacognitive functions such as confidence and richness are inextricably tied to, and regulated by, the extent of multimodal contextual details successfully instantiated by the AG during event retrieval. This proposal resonates with previous demonstrations of an association between the extent of detail represented in past memories and AG activation (referred to as the temporoparietal junction [TPJ] by Simon and others 2017). Accordingly, the role of the AG in mediating subjective aspects of recollection (i.e., vividness, richness, confidence) lies crucially in its specialized capacity for multimodal feature integration. Hence, we propose that objective information represented in the AG drives subjective feelings of confidence in one's episodic memory judgments and richness in reexperiencing, regulating further outcomes such as precision of memory recall (Richter and others 2016; Yazar and others 2017).
AG Lesions Strip Memories of Their Episodic Richness
Further evidence in support of the predictions made by the Contextual Integration Model emerges from the clinical literature. Lesions to circumscribed regions within the PPC are relatively rare, and there currently exists no equivalent of "Patient H.M." in terms of focal damage restricted to the AG. The parietal lesion cases reported in previous memory studies typically show damage extending into the superior and medial parietal, posterior temporal, superior occipital, and deep white matter (Berryhill and others 2007; Ciaramelli and others 2017; Davidson and others 2008) . The available evidence from the few reported lesion cases, however, tells a paradoxical but compelling story. On the one hand, these patients display preserved objective performance on source memory, word-pair, and object-location associative memory tasks (Berryhill and others 2009; Ciaramelli and others 2017; Davidson and others 2008; Haramati and others 2008; Simons and others 2008) . Importantly, however, the recollective experience of these patients appears altered, with subjective reports of reduced confidence and diminished vividness in their responses (Simons and others 2008; Simons and others 2010) .
If the AG is proposed to maintain content from memory, why do these patients show preserved performance on simpler memory tasks? Most cued-recall experiments in participants with disruptions or lesions to the AG have employed deep encoding of unimodal associations. While rich representations surrounding the associations may be created in mind, retrieval in these tasks requires recall of only the core representation (target-to-cue recall). In such cases, reduced confidence in correctly retrieved associations likely reflects the loss of rich contextual information accompanying the learnt association (reviewed by Shimamura 2011). On the other hand, findings from studies testing multimodal cued-recall in participants with disruptions or lesions to the AG strongly support our framework's assumptions, where despite successful encoding, these participants show selective deficits for recall of multimodal, but not unimodal information from memory (Ben-Zvi and others 2015; Yazar and others 2017; but see Berryhill and others 2009 ). Together, these findings strongly support the Contextual Integration Model's central tenet; the AG plays a key role in the recollective endeavor via the integration and representation of multimodal information in memory. Ostensibly, performance variations in these patients are expected due to the variable nature of damage to large portions of the PPC, and more importantly, the insensitivity of standard experimental tasks to detect subtle memory deficits (Sestieri and others 2017) . Anecdotally, parietal lesions rarely render these patients truly "amnesic," as in the case of MTL damage, yet a "partial amnesia" is indeed present. Such deficits are most noticeable on episodic tasks that require the comprehensive narration of perceptually detailed events, as is the case with autobiographical retrieval.
Autobiographical Recall Following AG Lesions
Unlike traditional laboratory-based episodic memory tasks employing Old/New or Remember/Know binary judgments, arguably the canonical expression of multimodal and contextually rich recollection is that of autobiographical memory. Vivid recollection from autobiographical memory engages distinct and overlapping neural networks compared to the episodic recall of stimulus attributes (Burianova and others 2010; Chen and others 2017; Ramanan 2017) , reflecting personally relevant information convolved with complex sensory, social, emotional, and temporal contexts embedded within the memory. Indeed, fMRI studies examining the spatiotemporal dynamics of autobiographical retrieval have localized candidate regions including the IPL, whose activity patterns are uniquely correlated with ratings of emotional intensity of an event during the retrieval period, and the elaboration of an autobiographical episode as opposed to access to details of the same episode (Daselaar and others 2008) . These latter findings account for the striking reduction in the provision of perceptually rich and emotionally evocative details during free recall of autobiographical memories following AG lesions (Berryhill and others 2007; Davidson and others 2008) . Importantly, however, memory deficits in these patients are ameliorated with provision of structured probing (Berryhill and others 2007) . Moreover, this pattern of performance is not attributable to impairments in visual attentional, mental imagery, or language (Berryhill and others 2007; Davidson and others 2008) nor to the strength of memories acquired pre-or post-lesion. Rather, the authors interpret these findings as indicative of a difficulty in directing attention-to-memory to capture salient information regarding the autobiographical memory (Berryhill and others 2007; Cabeza and others 2008) .
The pattern of findings noted in parietal lesion patients resonates with the current proposal that damage to the AG disrupts access to, and integration of, multimodal contextual details, which are crucial for rich autobiographical recollection. Provision of structured probing by the experimenter, by contrast, may serve to impart a contextual scaffold of sorts, which partially improves their memory deficit. In spite of this supportive scaffold, however, patients with AG lesions continue to omit metacognitive and emotional contextual details from their accounts (Berryhill and others 2007) ; details which are crucial for engendering a rich recollective experience (e.g., Irish and others 2011). Returning to our autobiographical memory example (Fig. 5) , we would thus predict a patient with a focal AG lesion to seamlessly recount the crux of the wedding, including the "who, what, where, and when" of the event, but omitting multimodal contextual elements that elevate this memory to a vivid recollective experience. Thus, while these patients are not strictly "amnesic" by conventional definitions, their retrieval of past experiences is nevertheless dramatically altered from that of healthy individuals. In the absence of the multimodal contextual elements that bestow a memory with a sense of rich episodic re-experiencing, parietal patients recall their past with diminished vividness and reduced confidence.
The AG Is a Crucial Processing Hub for Constructive Endeavors
Up until this point, the mnemonic function of the AG has been considered solely with respect to past-oriented forms of memory. Given recent advances within the discipline, it is important to address how the AG participates in future-oriented and constructive expressions of episodic memory. Over the past decade, this field has undergone a dramatic surge in research directed at understanding Figure 1 , as predicted by the Contextual Integration Model. Retrieval of the core information (i.e., the who, what, where, and when) is predicted to be relatively preserved; however, recollection of the multimodal sensory-perceptual and emotional salience details that imbue the core memory with vividness is compromised. The retrieved memory, as it stands, satisfies many of the core features of episodic memory, in that it is a once-off occurrence, located within a unique spatiotemporal context. The key discriminating feature, however, is that the multimodal contextual elements, which elevate event retrieval to rich and vivid recollection, are notably absent. the shared cognitive, neural, and phenomenological mechanisms that support past retrieval and future simulation (Addis and others 2007; Hassabis and Maguire 2007) . To date, the vast majority of studies have focused on the role of the hippocampus and how its traditional involvement in episodic memory may facilitate the realization of future events or spatially coherent scenes (Mullally and Maguire 2014; Schacter and others 2012) . This line of enquiry is largely fueled by observations of striking similarities in the neurocognitive mechanisms that support remembering the past and imagining the future, and the tendency within this field to ascribe episodic functions exclusively to the MTL (Addis and others 2007; Hassabis and others 2007b; Irish and others 2012; Race and others 2011) . Here, we demonstrate that the Contextual Integration Model extends to constructive endeavors including future simulation and atemporal scene construction, and represents a core mechanism essential for the vivid unfolding of episodes, irrespective of temporal context.
AG Activation Is Consistently Observed during Future Simulation
The tendency to interchangeably refer to the AG as the TPJ, IPL, or, more globally the PPC, has obscured the specific contribution of this region to constructive endeavors. A detailed look at key neuroimaging studies from this field, however, reveals reliable AG activation when healthy individuals simulate future events. Engagement of the left AG and surrounding regions is consistently reported during the construction of spatially coherent atemporal scenes (Hassabis and others 2007a) , and elaboration of past and future events (Addis and others 2007; Botzung and others 2008) , particularly when they are set in familiar (e.g., apartment) as opposed to unfamiliar (e.g., safari) contexts (Szpunar and others 2009) . Moreover, the AG forms a core station within the remembering (Addis and others 2009) and construction systems of the brain (Benoit and Schacter 2015) , suggesting a common underlying mechanism modulating the vivid unfolding of past and future events. One view holds that memory traces housed in posterior cortical regions form a "base" to be drawn upon during future simulation (Botzung and others 2008) . It has further been suggested that left parietal, specifically AG, activation during past and future thinking reflects a specific contribution to the transformation of self across subjective time (Nyberg and others 2010) . While this latter account is certainly intriguing, we put forward the case that the common mechanism underlying the construction of perceptually rich scenarios across temporal contexts is that of contextual integration.
Contextual Integration Underlies Vivid Event Construction
During event construction, the contextual integration mechanism is posited to operate much in the same manner as for past retrieval-via the recapitulation and integration of sensory-perceptual details into a multimodal contextual layer in the AG. This proposal of a common mechanism is supported by the available evidence from fMRI studies whereby AG activation is reliably demonstrated across past and future thinking conditions (Abraham and others 2008) and during the construction of atemporal scenes (Hassabis and others 2007a) . Again, not unlike past retrieval, it can be contended that the degree of AG activation should scale with the extent of contextual detail embedded in the simulation. Importantly, activity in the left AG has been shown to correlate with the level of detail provided during autobiographical retrieval and future simulation over the entire time course of the remembered/ simulated event (Addis and others 2009) . Similarly, during atemporal scene construction, the AG comes online as the scene becomes increasingly perceptually rich, with increasing activation as multiple elements are co-opted into the representation (Summerfield and others 2010) . Collectively, these studies point to the sensitivity of the AG to the level of contextual detail during future-oriented and atemporal event construction.
A Specific Role for the AG in Constructing the Future
Definitive evidence of left AG modulation in response to the level of contextual detail during future simulation was recently provided by Thakral and others (2017a) . The authors interpret the sensitivity of the left AG to contextual detail as reflecting the representation of episodic content within the lateral parietal cortices (Vilberg and Rugg 2008) . In line with the Contextual Integration Model, this finding strongly suggests that AG activation is proportional to the integration and representation of multimodal layers of contextual detail. As the future event is largely hypothetical, an interesting and as yet unresolved question concerns the extent to which contextual integration of detail compromises event vividness during construction (Thakral and others 2017a) . It may be that events required to be detailed-rich are more difficult to construct, suggesting a detail threshold beyond which there are diminishing returns in terms of vividness. In this vein, the study by Summerfield and others (2010) suggests that the AG may indeed be maximally sensitive to contextual details during scene construction up to an optimal level, beyond which little additional AG activation is observed.
Damage to the AG Disrupts the Capacity for Vivid Event Construction
The evidence reviewed to date converges to place the AG at the center of representation and integration of contextually rich information, irrespective of whether an individual is remembering the past, imagining the future, or constructing hypothetical scenarios. By actively representing and integrating disparate sensoryperceptual details into a multimodal contextual layer, the AG elevates an imagined event from a schematic account to one imbued with a rich sense of re-experiencing. By this view, damage to the AG should compromise the capacity to construct fictitious scenarios, resulting in an impoverished scene with diminished vividness. Integrity of the left AG is associated with the overall level of contextual detail and richness of the constructed experience in healthy older adults (Irish and others 2015) ; however, direct evidence regarding the impact of AG damage on constructive endeavors is scant. One study that provides important insights is that by Berryhill and others (2010) , who explored the capacity for scene construction in two individuals with bilateral PPC damage (including the AG) and revealed marked deficits in the constructed experience for atemporal and future events. Notably, PPC patients provided spatially fragmented scenes lacking in contextual detail. More recently, Thakral and others (2017b) induced virtual lesions to the AG via transcranial magnetic stimulation during a future simulation task and found their participants to produce fewer contextual details such as actions, feelings, and surroundings to a central event for both past and future episodes.
To our knowledge, no other studies have explored scene construction or future thinking in cases with damage restricted to the AG, and these findings raise a number of interesting future areas to address. For example, how do parietal lesion cases fare on tasks assessing completely unconstrained forms of internal mentation? A large corpus of research suggests that when healthy individuals are not otherwise occupied by external task demands, they direct their attention inwards to engage in memory-based constructive/simulation, the content of which tends to be oriented toward the future (Andrews-Hanna 2012; O'Callaghan and others 2015) . Given that the AG is consistently implicated in spontaneous cognition (Fox and others 2015) , it will be critical to delineate the precise functional contribution of this region to unconstrained modes of thought. Determining how parietal damage affects the frequency and phenomenology of internally generated thought thus represents an important future area of research.
Concluding Remarks and Future Directions
We conclude this review at an exciting juncture in episodic memory research. To date, the contribution of the AG to episodic retrieval and construction has been largely overlooked, yet recent evidence suggests that the tide is turning. Complementary findings from functional neuroimaging, brain stimulation, and human lesion studies all underscore the prominence of the AG in remembering richly detailed experiences from the past and in simulating contextually vivid scenarios in the future. We caution, however, that the AG is not a functionally homogenous brain region, and as such, concerted efforts to elucidate the precise roles of AG subdivisions represent an important challenge for future studies. We hope that this review will reorient others to reconsider the role of the AG in episodic recollection and simulation in order to stimulate new directions in delineating its fundamental mnemonic role.
